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Set of Claims 

A process -for processing residual stock by thermal cracking with subsequent pyrolysis 
of a distillate of the thermal cracking, characterized in that in order to reduce power 
consumption ; the process of thermal cracking is carried out using the heat of the pyrolysis 
products with the residual oil stock in direct contact with the pyrolysis products. 
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M3o6peTeHHe othochtch k cnoco6aM 
nepepadoTKH we^THHoro ocTaTo^Horo 
cbipbH c oflHOBpeMeHHbiM ncxayneHHeM 

HH3 KOMOJie KyXlHpHbJX O/ie^HHOB H OCTa TOM* 

Horo KorejibHoro Ton/in b a c noHHjKeHHOft 

BH3KOCTbK) H MO^CeT 6blTb HCnOJlb30BaHO 

b He$Tenepepa6aThiBaK3mefl npoMbaiLneHHOC- 

th . 

'~~ MasecTeH cnoco6 OflHOBpeMewnoro 
nojiy^teHHH KOTejibHoro TonjiHBa h hh3- 

koMOJieKyjlHpHblX OJiecJ)HHOB THflpOKpeKHH- 

tom ocTaTOHHoro cbipbH h nocjie^yiomHM 

nHpOJlH30M (JjpaKUHfl THflpOKpeKHHra , 

BhiKHnaiomHx no 30 0° C [13* 

K HeflocTaTKaM cnocoGa othochtch 
TpyjjHOCTb annapaTypHoro o<JiopMneHHH , 
BbicoKHe KanHTajibHbie h 3KcnjiyaTauHOH- 
Hbie saTpaTbi Kaia^HTH^ecKoro npouecca 
. THflpoKpeKHHra ocTaio^Horo CbipbH, c 
noMombio KOToporo nonywaioTCH .hhcthji- 
jiHTbi b/th nnpojinsa, a TaK)Ke acecTKHe 
Tpe6oBaHHH k KawecTBy ocTaTOHHoro 

CbipbH. 

HaH6ojiee 6jih3khm k npejyiaraeMOMy 
no cytuHocTH H ,n,ocTHr aeMOMy pesyjib- 
TaTy HBJineTCH cnoco6 nepepa6oTKH Ha- 
rpeToro HetJ>TH Horo octaTOMHoro CbipbH 
nyTeM ero TepMtmecKoro KpeKHpcBaHHH 
b npH cyTCTBHH BouHoro napa, nocne 
^ero noJiyueHHbie npouyKTbi npH 30 0 - 
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450°C HanpaBJiHWT b cenapaTop jxnn 
oT,aejieHHH napoBOH $asbi. Hhcthjijiht 
TepMOKpeKHHra cmsiuhb aK)T c hob oh nop- 
uneH neperpeToro bouhhoto napa h 
HanpaBJiHWT a Tpy6qaxbJH peaKTop Tep- 
MOKpeKHHra, me no,njaep)KHBaeTCH T9M- 
nepaTypa 450-550°C. napoBhie $a3u 
(flHCTHJiJiHTbi ) ot oGenx CTyneneH Tep- 
MOKpeKHHra noflBepraiOT nnpoJiHsy npn 
700-950 C, npn 3tom no-ny^aeTCH 3th- 
JieH KaK ochobhoh npo,nyK t [2] . 

K He^ocTaTKaM hsbscthoto cnoco6a 
othochtch BbicoKHe 3HepreTHMecKHe 
3aTpaTbi, oeycjioB/ieHHbie HeoexoflMMocifaio 
neperpeBa BO^HHoro napa*, npoBeneHH- 
eM npouecca TepMOKpeKHHra b oGorpe- 
BaeMOM Tpy6viaxoM peaKTope 3a c^gt 
Tenjia OKHraeMoro Tonji HBa , a Taione 
OTcy TCTBHeM yTHJTH 3 auHH Tenjia bucoko- 
TeMnepaTypHoro npouecca nnpojiHsa xmn ■ 
npHMoro HarpeBa ncxojuHoro cbipbH. 

Uejib H3o5peTe huh - cHHwemie. 3Hep- 
■re™ecKHx saTpaT Ha npouecc. 

nocTaB/ieHHan ue/ib flocTHraeTcn TeM. 
mto corJiacHO cnocoSy nepepaCoTKH 
HecJjTHHoro odaTOMHoro CbipbH nyieM 
ero TepMHwecKoro k p e k h pob a h h h c ncc- 
jie,uyiomHM nnpoJiHsoM jsHCTH-nriHTa TepMO- 
KpeKHHra, npouecc TepMHqecKoro Kpe- 
KHHra ocymecTB/iHiOT sa cueT Teruia 
npoayKTOB nHpojiHsa npn np«MOM koh- 
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TaXTHpOBaHHH He<t>THHoro OCTaTOMHOrp 
ctipbH c npojiyKtaMH niipojiHaa. 

CymHOCTb cnocoda 3aKJimaexcH b 
cneflyromeM. $h ct hjijih t Hue <J>paKUgH 
xepMOKpeKHHra nojisepraioT nnpoJiHsy 

C UeJlbW nOJiyUeHHK H3 HHX HH3KOMOJie~ 
KyJlHpHhlX OJie^HHOB - C^. npoflyKTU 

nnpoJiH 3 a noc.TynawT b peaKTop xepMO- . 
KpeKHHra, rue ohh KOHTaxTHpyioT c 1 
^cxpxiHbiM cbipbeM. Cbipbe mojkho npeflBa- 

OHT6 JlbHO HarpeBaTb npHMUM KOHTaKTH- 

poB a HHeM hjih b Ten^oo6MeHHHKax 3a cuei 
noox-naameHHH cMecH npon.yxTOB nnpojiH- 
32 k TepMOKpeKHHra nepec hx peKTH<J)H— 

<aUHefl. IlpH KOHTaKTHpOBa HHH OCTaTO^- 

■ioro cbipbfl c npOflyKTaMH nHpOJiHsa 
locJiejiHHe oxnaJKflaJOTCH no 420-520 C, 
npH 3TOM peanuHj? nwpoJiHsa npeKpama- 
eicH, a HCXo^Hoe cbipbe KpeKMpyWT c 

05pcL30BaHH6M XXOnOJIHHTeJlb HOrO KOJIH- 
qeCTBa HHSKOMOJieKy/lHpHblX OJie^HHOB 

c <2.- 
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acno/ibsyeMoro naK cupbe nHpo/iH3a, h 
odaTKa, KOTopbifi. oeoramaeTCH apoMa- 
TH3wpOBaHHhiMH $paKUHHMH , nojiy^iaeMHMH 
s npouecce nHpanH3a. H3 peaKTopa 
TepMOKpeKHHra otbo^ht napoByio 4>asy, 
nocTynawnyro Ha peKTH<J>HKauHio, h ocTa- 

TOK C nOHHXeHHOfl BH 3 KOCTbK) . IIOHHaceHHK) 

3H3KOCTH OdaTKa , Hapnay c npoueccoM 
■ KpeKHpoBaHHH, cnocoGcTByeT TaKace 
:o6oraineHne ero apoMamsHpoBa HHbiMH 

^paKUHHMH nHpOJlH3a. ripH peKTH(J)HKaUHH 

napoBoa $a3bi H3 peaKTopa TepMOKpeKHH- 
ra, cocTOHiueft H3 npoflyKTOB nHpojiH3a 
h TepMOKpeKHHra, noJiyuawT ue-neBbie 

HH3 KOMOJieKyJIHpHbie 6/iecJ>HHb] H flHCTHH- 

/iHT TepMOKpeKHHra, kotopuh HanpaBJiH- 

K)T Ha nHpOJlH3 . HaJIHMHe B OCTaTOUHOM 

cbipbe ' ac<J>aJibTeHOB npennTCTByeT peaK- 
uhh noJiHMepH3auHH noJiyweHHUx b npo- 
uecce nHpOJ!H3a HH3KOMOJieKyJlHPHUX 

ojieOHHOB, b pesyjibTaTe- Mero Bbixon . 
hx He cHHHtaeTCH, a ,aa5Ke HecKO/ibKO 
y BeJiH^iHB aeTCH 3a cneT nanyMeHHH aHajio- 
ruMHoro npoflyKTa b npouecce TepMO- 
KpeKHHra. 45 

n p h m e p 1. BepyT ocxaTOK npn- 
moh neperoHKH He<J)Tn c HaManoM KHne- 
hhh 400°C, coaep5KaHHeM ac$>anbxeHOB 
6,2%, ycjiOBHOfl bh3 KOCTbio 38,5° yB 
npn 80 °C h KOHTaKTHpyroT ero co CMe- 
cbio napooepasHux nposyxTOB nHpo/iH- 
3a »h TepMOKpeKHHra, HMeiomHX TeMnepa- 
xypy 4 60°C. KoHTa kthpob aHHe ocymecTB- 

J1HKJT B TenJlOOOMeHHHKe, npH 3TOM Cbi- 
pbe HarpeBaeTCH no 360°C, a nponyK- 
T;H TepMOKpeKHHra h nnponnsa ox/iaama 
kjtch no 150°C / 3aTeM flOOXJiaayaaioTCH 
fl xoJionHJibHHKe h nocTynawT Ha oT.ne.ne- 

H He BOXttJ. 

' 06e3BO3KeHHyi0 H MaCTH<lHO CKOHfleHCH- 

pOBa hh yio cwecb npojr/KTOB TepMOKpeKHH— 60 
ra h nHpcuiH3a HanpaBJiHiox Ha peKTH- 
tl>HKauHK) r rae Bbine/iHWT ra30o6pa3Hbie 
npojiyKTbi, b tom wane uejieBbie raso- 
oOpaaHbie ojie<t>HHU C ^- C 4 , h awiKyio 
OpaxuHJo Cg- - 300 °C, KOTopyw HanpaB/iH- $5 



10T Ha nHpojiHB* riHpoJiH3 ocytaecT BJIHWT 
npH 850*0 b 3MeeBHKOBOM peaKTope b 
aTMOc4>epe boahhoto napa npH BecoBOM 
cooTHOiueHHH cbipbH h BO^HHoro napa 
1:0,5. npoflyKTbi nnpojiHaa HanpaB-nnioT 
b peaKTop TepMOKpeKHHra, me ocymecT- 

BJ1HWX npHMOe KOHTaKTHpOBaHHe HX c 

HarpexbiM b TenjiooBMeHHHKe ct^pbeM - 
ocTaTKOM npHMOK neperoHKH He^TH . 

ripojjyKTbi nHpoJiH3a 6bicxpo oxjia?mia- 
iotch, b pesyjibTaTe uero peaxuna 
nHpojiH3a npeKpaunaeTCH , a HexojiHoe 
cupbe HarpeBaeTCH no 460°C h kpskh- , 
pyeTCH npn 3TOfl TeMnepaType . nponyK- 
tu TepMOKpeKHHra h nnporiHsa pasjae/iH- 
k)t Ha napoByw h acHjjKyw Oasu, naposyio 
4>a3y HanpaBJiHWT b TenJiooOMeHHHKH nnn 
HarpeBa Hcxo^Horo CbipbH , a acHUKyio 
4>asy , npexicTaBJiHKJmyio co6oh CMecb th- 1 
*ejibix <$>paKUHH nnpojiH3a h TepMOKpeKHH- 
ra h HMewmyio bh 3 KOCTb lS^^yB npn 
80^0, HcnoJibsyioT Kan KOTanbHoe ToruiH- 
bo. TenJio ee ncnoabsyioT npn peKTH(J)H- 
KauHH napoBofl (I>a3bi CMecn npoxcyxTOB 
TepMOKpeKHHra h nHponnsa. 

6ajiaHCbi npoueccoB 
nnponnsa npHBene- 



MaTepnaabHHe 
TepMOKpeKHHra h 
hu b Ta6Ji . 1 . 
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CyMMapHblH BblXO,U OJiecJjHHOB C t - 

cocTaBJineT 25,1 Mac.% Ha Hexo^Hoe 
cbipbe. Bbixofl KOTeJibHoro TonmiBa, ynoB 
jieTBopmoiuero Tpe6oBaHHHM TOCTa Ha 
Ma3yT MapKH "M-lOO" , cocTaBJineT 61,7% 
KpoMe Toro, no/iyueHo 13,2 Mac.% cy- 
xoro rasa, npejiCTaBJiHioiuero co6oh 
CMecb npe,qeJibHbix yrJieBojiopojiOB - 

Ci H BOflOpOfla, KOTOpblH MOieT 6UTb 

HcnoJibSOBaH Kan 3HepreTH^ecKoe TonjiH- 

BO, 

n p h m e p 2. BepyT ocTaTOK npn- 
moh neperoHKH ne^TH, mto h b npHMe_^ 
pe 1, h KOHTaKTHpyroT ero c npoayKTa- 
mh nnpoJiHsa. KoHTaKTHpoB aHHe ocymecT- 
bjihmt b npoTHBOTO^HOM peaKTope . Uo 
Mepe npoxo)*cneHHH peaKTopa cupbe Har- 
peBaeTCH c 20 no 500°C h KpeKHpyeTCH 
3a c^ex Tenjia ropa^HX npo,nyKTOB nH- 
poJiH3a. npcuyKTbi nnpojiH3a npn stom 
6biCTpo oxJiaMmaroTCH c 900 no 280 C. 
npoTHBOTovHbiH xapaKTep peaKUHOHHoro 
ycTpoftCTBa oGecne^HB'aeT coBMemeHHe 
30H HarpeBa h peaKUHH b oahom anna- 

paTe npH npHMOM KOHTaKTHpOBaHHH 

ctipbH h npojgyKTOB nnpo/iH3a Ha BceM 
npoTHJKe hhh peaKTopa. npo^yKTbi TepMO- 
KpeKHHra h nHpoJiHsa Dooxjia^mawT , 

OTfleJIHIOT OT BOJJbl H HanpaBJIHJOT Ha 

p eKTH(J>H KauHio f rfle BbmeJiHWT uejieBbie 

^paKUHK) C KOH- 
HOCTaTOMHOe ko- 

Ha^anoM KnneHHH 
250°C noflBepra- 



HH3 KOMOJie KyJlHpHhJe OJie(J)HHH v-^ 



cupbe ahh nnpo/insa 
uom KHneHHH 250°C 

Te/lbHOe TOnJIHBO c 

250°C. OpaKUHW Cg- 
K)T nnpo/iHsy b Tpy6^iaTOM peaKTope 
npn 900° C (sTH/ieHOBbifl pexHM ) b aT- 
MOC(J>epe BOjaHHoro napa npn BecoBOM 
cooTHOiueHHH ctipbH h BojQHHoro napa 
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1:1,5. npoayKTbi nHpojiHaa HanpaannjoT 
b peaKTop xepMOKpeKHHra, rne koht3K" 

THpyWT C HCXOflHbIM CbipbeM - OCTaTKOM 

npHMon neperoHKH He^TH npw npoTHBO- 
TOK© CbipbH h npoayKTOB rwponHaa. 

BaJiaHC. npoueccoB rtHpojnnsa £ T.ep- 
MOKpeKHHra npejacTaB/ieH b ra6n. 1. 
r CyNwapHbin Bbixoxi one<J>HHOB C a - 
cocTaBJiaeT 22,3 Mac.% Ha HexoflHoe 
cupbe - ocTaTOK npHMOfl neperoHKH 

He<J)TH . BblXOfl KOTeJIbHOrO TOTlJlHBa c 
BH3 KOCTbw H^yB npH 80°C COCTaBJIHeT L 
61,4%', Bbixofl cyxoro ra3a, KOTopbift 

XaKXte MOJK6T 6blTb HCTTOJIbB OB 3H KaK 

BHepreTHuecKoe TonjiHBO 16,3 Mac.%. 

n p h m e p 3. BepyT ocTaTOK 
npHMoft neperoHKH He^TH, mto h b npn- 
Mepax 1 h 2 , h HarpeBawT ero b Ten- 
jioo6MeHHHKe 3a cueT Teana xchskhx 

npOWKTOB TepMOKpeKHHra. npH 3TOM 

jkhjikh e npo^yKTu ojoiaxaawTCH c 4 80_ 
no 90°C,a cupbe karpeBaeTCH c 20 
no 275 °C. HarpeToe cupbe KOHTaKTHpy- 
wt c ropH^HMH npoflyKTaMH nHponH3a, 
HMeiotuHMH TeMnepaTypy 750 °C, b npOTH — 
boto^hom peaKTope. Cupbe HarpeBaeTCH 
sa c^eT Ten/ia npoflyKTOB nHpoJiH3a no 
4 80° h KpeKHpyeTCH npH stoh TeMnepa- 
,Type, a nposyKTu nHpo/iH3a oxJiaxjaaioT- 
ch c 750 no 480°C. CMecb npo^yKTOB 
nHpo/TH3a h TepMOKpeKHHra b peaKTope 
TepMOKpeKHHra pa3flejineTCH Ha napOByw 
h »HjiKyw $a3bi f scHflKyw <J>a3y c TeMnepa- 
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! Typoft 480»C HanpaBJiHJOT b Ten/iooGMeH- 
hhkh jonn narpeBa Hexo^Horo cupbh , a \ 
napoByro Qasy , yxoAHtryw ks peaKTopa, 
*c TeMnepaTypofl 350°C ^oox^a^ajoT b ( 
aenjioofiMeHHHKax G/iona peKTH^KauHH 

H XOnOflHJTbHHKaX, OTfleJlHIOT OT BOjObl 

h HanpaBJimox Ha peKTH(J>H KauHw . B npo- 
uecce peKXH(J)H KauHH BbmejrHiox ueneBbie 
h H3 KOMOJieKyjiHpHbie o/ie^HHbi C a - C 4 
h 4>paKUHK) C 6 - 300°C, Koxopyio HanpaB 

71HK5T Ha nHpOJIHB. riHpOJlHS npOBOtfHT 

npH 750°C b axMOCtpepe BCOHHoro napa 
npw BecoBOM cooxHOtueHHH CbipbH h Bonn 
Horo napa 1:1,5. npoflyKTu nHpannsa 
HanpaB/iflK-T b peaKTop TepMOKpeKHHra , 
15 r^e KOHTaKTHpywT c hcxohhum CbipbeM 

npH npOTHBOTOKe CbipbH H npOWKTOB HH 

po/iH3a. 

EanaHC npoueccoB mrpoJiHsa h t epMo 
KpeKHHra^ npHBeneH b; Ta6Ji_._3.. t 

CyMMapHbifl Bbixofl ojiet^HHOB C^_- C 4 
cocxaBJinex 27,9 Mac.%" na HCxoaHoe 
cupbe. Bbixofl KOTejibHoro TonmiBa c 

BH3KOCTbW'14,8°y3 npH 80°C COCTaB^H- 

25 eT 58,6%, bhxos cyxoro rasa - 

13,5 Mac.%. CyxoK ra3 MO»eT 6bJTb hc- 
noJib30BaH KaK 3HepreTHMecKoe Toixnn- 

BO . 

KaK BHflHO H3 npHBeaeHHbix npHMSpOB 
^1 jCyMMapHbifl Bbixofl one^HHOB Cy^ - C 4 rrpn 
'co^ieTaHHH npoueccoB mipoJiH3a h Tep- 
MOKpeKHHra HecKOJibKO noBbiwaeTCH. 
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T a 6 n h u a 1 



HaHMeHOBa HHe 
npo^yKTOB 



Buxcm npoflyKTOB, Mac.% Ha cbipbe 



xepMOKpeKHHr 



I nHpOJ!H3 



Cy MM ap H hlfl 



H ft + CO 
MeTaH CH. 



STHJieH C. 

2. 4 

3TaH C W r 
nponn/ieH C H 
nponaH C^H^ 
By TajineH C^H g 
ByTH/ieHbi C^H^ 



ByTaHbi C.H^ 

o 

Cbipbe nnpo/iH3a -300 
OcTaTOK >300°C 



0,1 


' 1,3 


. 1,4 


0,9 


4,9 


5,8 


0,7 


10,5 ~ 


11,2 


0,6 


1,6 


2,2 


0,5 


8,0 


8,5 


1,1 


1.3 


2,4 




1,1 


1,1 


0,4 


3,9 


4,3 


0,8 


0,6 


1,4 


40,9 






54,0 


7,7 


61,7 
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T a 6 Ji h u a 2 



1 1 dnncnvounii^ 


Buxofl 


npo^iyKTOB, Mac . % 


Ha cupbe 


npojiyKTOB 











TepMOKpeKHHr 


■ I nHpOJlHS 




H „ + CO 


0,2 


1,6 


1,8 


MeTaH CH^ 


1,1 


6 ,0 


7,1 


3TH/ieH C^H^ 


1,3 


11,5 


12,8 


3 T3H C H 


0,9 


2,8 


3,7 


nponHJieH C^H 6 


1,2 


5,3 


6,5 


nponaH C H 0 


1,2 


0,8 


2,0 


ByTajgneH C^H fi - 




0,5 


0,5 


By THJieHtJ C^Hg 


0,9 


1,6 


2,5 


EyTaHbi 11 

4-10 


I' 1 


0,6 


1,7 


Cupbe nHpcxnH3a C 

5" 


250°C 36,0 






OcTaTOK 7250°C 


56,1 


5,3 


61,4 



: ' T a 6 n h u a 3 



HaHMeHOBaHHe 
npoflyKTOB 



•Bbixo^t npojjyKTOB, Mac J Ha cuphe- 



TepMOKpeKHHr 



nHpOJlHB 



"T 



cyMMapHbift 



+ cq 0,2 

MeTaH CH. 1,0 
4 

3THJieH C 0,9 

3TaH C a H fi 0,7 

nponHJieH C^H. 0,8 

9 6 

nponaH C^Hg 1,1 

ByTajoneH C H 
4- 6 

By THJieHbJ C^Hg 0,8 

-ByTaHhJ C^H f0 0,9 
Ctipbe nHpoJinaa C^.- 300° C 42,0 

OcTaTOK >300°C 51,6 



0,9 

4,1 

10, 3 

3,7 

11,1 

0,7 

0,7 

3,3 

0,2 

7,0 



I, 1 
5,1 

II, 2 
4,4 
11,9 
1,8 
0,7 
4,1 
1,1 

58,6 
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OopMy/ia H3o6peTeHH« 



/ 

/ Cnoco6 nepepa6oTKH HecfctHHoro oc- 
taTO^Horo cupbH nyTeM ero tepMHMec- 



nHpoJiH3a npw npHMOM kohts kth poBa hhh 
HeOTHHoro ocTaTO^Horo cbipbH c npo- 
^yKTaMM nupo/iHsa. 



K oro KpeKHHra c noaneflyKXUHM nnpo/iH- 

3OM flHCTHJTJlHTa Te pMOKpe KHHra f O T- 
^ H a K) m H C H TeM, TO, c 
Ue/TbK) CHH3KBHHH 3 HepreTH^ecKHx saT- 
\ paT, npouecc TepMHMecKoro KpeKHHra 
^ ocymecTBJiHioT 3a c*ieT Teruia npcnyKTOB 
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liCTOWHHKH HH<J)OpMaUHH , 
npHHHTbie BO BHHMaHHe npH 3KcnepTH3e 

1. naTeHT BennKo6pHTaHHH »1 383229, 
.kji. C 5 E, ony6/iHK. 1971. 

2. IlaTeHT HnoHHK I* 45-21803 , 
kji. 16 B 121, ony6/inK. 1970. 



CocTaBHTejifa H.BorflaHOBa 
PejaaKTop A.OpoJioBa Texpe^M . TepreJib KoppeKTop O.SmiaK 



,3aKa3 9114/31 Tnpa» 524 noflnHCHoe 

BHHIU1H TocyaapcTBeHHoro KOMHTeTa CCCP 

no nenaM HSoepeTeHHft h OTKpbiTHfl 
113035 , MoCKBa, HC-35, PayuicKan Ha6 . , n, 4/5 



OvuTHaJi nnn "naTeHT", r.yjicropojj, y/i . ripoeKTHan , 4 



